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Space Technology Roadmap Areas 
1.	  LAUNCH	  PROPULSION	  
SYSTEMS	  

2.	  IN-‐SPACE	  PROPULSION	  
SYSTEMS	  

3.	  SPACE	  POWER	  AND	  
ENERGY	  STORAGE	  SYSTEMS	  

4.	  ROBOTICS,	  TELE-‐
ROBOTICS,	  AND	  
AUTONOMOUS	  SYSTEMS	  

5.	  COMMUNICATION	  AND	  
NAVIGATION	  SYSTEMS	  

6.	  HUMAN	  HEALTH,	  LIFE	  
SUPPORT	  AND	  HABITATION	  
SYSTEMS	  

7.	  HUMAN	  EXPLORATION	  
DESTINATION	  SYSTEMS	  

8.	  SCIENTIFIC	  INSTRUMENTS,	  
OBSERVATORIES,	  AND	  
SENSOR	  SYSTEMS	  

9.	  ENTRY,	  DESCENT,	  AND	  
LANDING	  SYSTEMS	  

10.	  NANOTECHNOLOGY	  

11.	  MODELING,	  SIMULATION,	  
INFORMATION	  TECHNOLOGY	  
AND	  PROCESSING	  

12.	  MATERIALS,	  STRUCTURAL	  
AND	  MECHANICAL	  SYSTEMS,	  
AND	  MANUFACTURING	  

13.	  GROUND	  AND	  LAUNCH	  
SYSTEMS	  PROCESSING	  

14.	  THERMAL	  MANAGEMENT	  
SYSTEMS	  

15.	  AERONAUTICS	  



Small Satellites 

Synthetic Biology 



SpacecraJ	  Mission	  Sizing	  

•  Larger	  SpacecraJ	  Excel	  at:	  
–  Large	  Diameter	  Sensors,	  OpVcs,	  Antennas,	  Detectors	  
–  Large	  Scale	  InvesVgaVons,	  Several	  Instruments	  
–  Lower	  calculated	  risk	  per	  individual	  mission	  
–  Lower	  cost	  per	  kilogram	  
–  UVlize	  “Proven	  Launchers”	  

•  Smaller	  SpacecraJ	  Excel	  at:	  	  
–  Simple	  Focused	  Missions,	  Science,	  Technology	  or	  Ops	  Demo	  
–  Unique	  Data	  Obtained	  in	  Near	  Term	  (Solar	  Cycle)	  
–  Short	  DuraVon	  Missions	  (<14	  days	  for	  Landers,	  <2	  years	  orbiters)	  
–  Diversity	  of	  operaVng	  sites,	  landing	  sites	  or	  Orbits	  	  
–  Lower	  Cost	  Enables	  Increased	  Number	  Of	  Missions	  	  
–  Faster	  Learning	  Cycle,	  Lead	  to	  Lower	  Costs	  	  
–  If	  New	  Technology	  Sooner,	  Lowers	  Cost	  of	  Flagship	  Missions	  	  
–  Smaller	  Teams,	  Fewer	  Interfaces,	  Improved	  CollaboraVon	  

ADVANCES	  IN	  MINIATURIZATION	  ARE	  CLOSING	  THE	  GAP	  



•  Food	  ProducVon	  	  
•  Biological-‐ISRU	  	  
•  Advanced	  Sensors	  	  
•  Advanced	  Materials	  
•  Life	  support	  loop-‐
closure	  	  

•  Space	  Medicine	  	  
•  Life	  DetecVon	  	  
•  	  ScienVfic	  Discovery	  

Vision:	  To	  harness	  biology	  in	  reliable,	  robust,	  engineered	  systems	  to	  support	  NASA’s	  explora<on	  and	  
science	  missions,	  to	  improve	  life	  on	  Earth,	  and	  to	  help	  shape	  NASA’s	  future	  



•  Specimen Habitat 
•  Sample Handling 
•  Process Monitoring 
•  Process Control 
•  Bioreactor 
• Mtg, Prod (scale up) 
•  Application/Utilization 
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Technology	  and	  InnovaCon	  Strategy	  
…	  Addressing	  Global	  Needs	  

DoD,	  
Other	  Gov,	  
InternaConal	  

Commercial,	  
Entrepreneural	  

Space	  
Industry	  

NASA	  Missions	  

Space	  
Research,	  

Development,	  
And	  

ExploraCon	  

Technology	  
And	  Economic	  

CompeCCveness	  
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Spin-‐off	  Technologies	  for	  
Non-‐Space	  ApplicaCons	  


